ogists, understanding the complex role of multimorbidity is indispensable to provide safe, efficient, and optimal care of our patients.
Prevalence of multimorbidity in rheumatic conditions
Based on the published literature, the prevalence of multimorbidity in the general population is about 25 % [1] , but prevalence estimates vary widely depending on the cohort's age distribution and methods used to assess multimorbidity. The systemic inflammatory pathophysiological component of rheumatic conditions is inevitably accompanied by multiple other conditions in one individual and, therefore, multimorbid patients are highly prevalent in rheumatology [5] . Approximately two third of patients with RA are considered to be multimorbid. Studies have shown that certain morbidities co-exist because of a shared risk factor profile leading to high co-occurrence rates, such as smoking, obesity, or a sedentary lifestyle. Some studies describe an association of multimorbidity with female gender and low socioeconomic status, but only a few studies have investigated the causes and risk factors for multimorbid patients in detail [1, 6] . Data on prevalence rates of multimorbidity mainly exist for RA patients, whereas for other rheumatic conditions such as psoriatic arthritis (PsA), systemic lupus erythematosus (SLE), or ankylosing spondylitis (AS), only limited data are available. Also for other chronic inflammatory conditions such as inflammatory bowel disease (IBD), only a few studies are available addressing the incidence and importance of multimorbidity [7] . The highest prevalence rates of cardiovascular diseases, depression, and osteoporosis can be observed in RA patients [8, 9] . The prevalence rates of the main conditions for distinct rheumatic conditions are listed in 
Malignancies
Rheumatic patients are at increased risk of developing certain malignancies, mainly lymphoproliferative disorders in RA, SLE, or Sjoegren syndrome [10, 11] . For other malignancies such as colorectal cancer, a decreased risk can be observed, possibly due to chronic use of NSAIDs.
Over the last few years, increasing evidence was found demonstrating there is no increased risk of most cancers for RA patients on tumor necrosis factor (TNF)-inhibitor therapy compared with conventional disease-modifying anti-rheumatic drug (DMARD) therapy such as methotrexate or leflunomide, and that the risk of cancer did not increase over time for patients on TNF inhibitor therapy [12] . Furthermore, in retrospective case control studies, the risk of cancer recurrence in RA patients treated with TNF inhibitors was similar to that for TNF-naïve patients [13, 14] .
Cardiovascular disease
Owing to the chronic inflammatory character, a shared risk profile such as smoking or physical inactivity and a higher risk of cardiovascular (CV) morbidity and mortality can be observed in many rheumatic conditions such as RA or PsA [15] [16] [17] [18] . Young women with SLE may be up to 50 times more likely to suffer from myocardial infarction compared with population-based controls [19] . The rate of CVD in patients with AS is not fully clear with some studies showing a higher prevalence compared with the general population [20, 21] , losing statistical significance after adjusting for NSAID use [22] . The stringent control of disease activity plays a central role in minimizing CV risk as it leads to a reduction of inflammation. It has been shown that despite disease control, DMARDs can also improve lipid profile [23, 24] or diabetes [25] , which reduces the risk of CV outcomes. The European League Against Rheumatism (EULAR) has acknowledged the importance of CV disease in inflammatory arthritis and has provided recommendations for CV risk assessment and management [26] .
Osteoporosis and pulmonary disease
A higher prevalence of osteoporosis can be observed in patients with rheumatic conditions. The increased risk is mainly induced by glucocorticoid therapy but is also due to immobility and inflammation [27] . Especially in SLE patients, an increased incidence of osteoporosis and symptomatic fractures can be observed, which is mainly related to steroid therapy, disease duration, and disease severity [28] . The increased risk of major fracture in RA patients is taken into account in various osteoporosis risk assessment tools [29] .
Recent studies demonstrated an increased prevalence and risk of mortality due to respiratory disease in RA patients independent of smoking [30] .
Impact of multimorbidity on important outcomes
Owing the increasing prevalence of multimorbidity, the clinical but also health economic implications have become more prominent, with an exponential rise in costs with increasing number of concomitant chronic conditions [31] . Multimorbidity can impact therapeutic decisions as well as important clinical outcomes.
Treatment
It is known from previous studies that multimorbid patients with RA are potentially undertreated for their concomitant disease [32] , which might have a negative effect on RA disease activity. Furthermore, we were able to show different treatment patterns in multimorbid RA patients, with a significant lower odds of biological DMARD use in multimorbid RA patients, even if needed because of persisting high disease activity. This is of special importance as it was shown that a more intensive treatment of rheumatic conditions leads to a significant improvement of co-existing conditions, such as CV disease or metabolic syndrome [33, 34] .
Guidelines such as "treat to target" or EULAR treatment recommendations were developed in order to achieve optimal therapeutic outcomes in patients with rheumatic conditions. Such strategies based on systematic literature reviews and expert opinion were developed for patients with a single rheumatic condition only and therefore might overlook multimorbidity [35] . Owing to the given inclusion and exclusion criteria, clinical trials exclude multimorbid patients, which limits the generalizability of results and therefore makes it difficult to apply recommendations to daily routine patients. Further studies are needed to assess the effectiveness and safety of DMARD therapy in the subgroup of multimorbid rheumatic patients. 
Disease activity
It was shown that with an increasing number of coexisting morbidities per patients, a higher activity of the rheumatic condition could be observed. Multimorbid patients are less likely to achieve treatment targets such as remission or low disease activity. We found that even after adjusting for important covariates such as age, disease duration, or number of previous DMARDs, the odds of achieving remission decreased by 28 % per additional morbidity 1 year after DMARD initiation [36] [37] [38] . This might be due to the interaction of co-existing diseases, polypharmacy, or the tendency to undertreat multimorbid patients [39] .
Furthermore, measures of disease activity developed to assess treatment targets, such as the disease activity score (DAS) or the clinical disease activity index (CDAI), comprise patient-reported outcomes such as patient global assessment of disease activity (PGA), which might be directly affected by multimorbidity. In a recent study of RA patients we found an almost linear increase of PGA with increasing number of morbidities per patient, independent of RA disease activity ( Fig. 1a; [40] ).
Physical function and quality of life
The burden of multimorbidity has a negative impact on important outcomes such as health-related quality of life (HRQoL) or physical function, independent of disease activity. Even for RA patients in remission, a significant increase of physical impairment with an increasing number of concomitant diseases was found (Fig. 1b) , underlining the overall burden of multimorbidity not only for the individual patient but also for society because of higher rates of work disability [41] [42] [43] . In population-based studies it was shown that the negative impact of multimorbidity on function and HRQol is highest in patients having a rheumatic condition as part of their multimorbidity [44] .
Mortality
Over the last decade after introducing biological DMARD therapy, an improvement in disease activity and increasing remission rates were achieved. Nevertheless, despite optimum treatment strategies, a socalled mortality gap can be observed, showing a decrease in mortality in the general population whereas mortality rates in patients with rheumatic conditions remain high or even show a trend of increasing over time [45] . Radovits et al. showed that concomitant conditions are the strongest predictor of mortality [46] . In register studies of RA patients, cardiovascular and respiratory mortality were increased [47, 48] ; for other rheumatic conditions, higher mortality due to cancer was found [49] .
Conclusion
In patients with chronic inflammatory rheumatic conditions, multimorbidity is highly prevalent with an impact on important clinical outcomes such as disease activity, physical function, or mortality. By understanding and implementing the concept of multimorbidity, quality of care and clinical outcomes can be improved.
